Enteroparasitosis is a public health problem in Brazil. Clinical indications and the appropriate stool examination are essential to obtain an adequate result. This study aims to evaluate whether the clinical indications and the choice of coproparasitological tests requested by the medical services may influence the diagnosis of enteroparasitosis. The data was obtained from the records in the Laboratory of Parasitology at the Pedro Ernesto University Hospital (HUPE/ UERJ) of the State University of Rio de Janeiro (UERJ) from 2009 to 2014. The qualitative variables were grouped in medical services (medical surgery, infectious and parasitic diseases, gastroenterology, pediatrics and rheumatology); types of tests requested (parasitological stool examination (PSE), merthiolate-iodine-formaldehyde (MIF), and sodium-acetate acetic acidformaldehyde (SAF)) and clinical indications (anemia, diarrhea, abdominal pain, eosinophilia, routine tests, HTLV patients, HIV patients, parasitosis and transplantation research). The chi square (X²) and the Spearman coefficient correlation tests were performed to calculate the association between the clinical indications and the coproparasitological tests. A significant association was evident in the clinical indication: parasitosis found among the MIF tests and Trichrome Wheatley (ρ = 0.980). In other clinical indications such as anemia, surgery/ transplant, diarrhea, patients with HIV, HTLV and eosinophilia (despite the PSE tests and MIF having presented a strong link (ρ = 0.802), there was no significant association among the tests. Clinical indications are essential and they have a great influence on the parasitological diagnosis, requiring a combination of diagnostic methods for the detection of protozoa and helminths of medical interest.
INTRODUCTION
Enteroparasitic infections are among the most common infectious diseases found in all geographic areas of the planet, mainly in tropical regions. It is estimated that the number of infected people in the world is approximately 3.5 billion (Hotez et al., 2008) . In Brazil, parasitoses are widespread and highly prevalent; 130 million people are affected by some kind of intestinal parasite (Eyre et al., 2013) . Parasitic diagnosis is based on the microscopic examination of fecal samples. In laboratory routines it is important to conduct more than one laboratory method to detect the parasitic forms of protozoa and helminths, especially when there is a low parasite load (Cox, 2002) . In order to provide appropriate care for patients; evaluate the effectiveness of drugs; monitor the effect of public health programs and increase understanding of intestinal parasites, the evaluation of the performance of diagnostic tests is vital (Basso et al., 2008) . The association of several diagnostic techniques applying different criteria is a means of identifying a greater number of parasitic structures, thus increasing diagnostic effectiveness. The parasitological diagnosis should rely on highly sensitive techniques and specificity that allow a visualization of parasitic intestinal structures, according to the specific treatment required for each patient (Carvalho et al., 2012) . In spite of these diseases being prevalent and resulting in significant morbidity, they are often underestimated by health professionals. In addition to the sensitivity and specificity problems of techniques applied to diagnosis, and pre-analytical difficulties, the indication of which test to apply is extremely valuable in obtaining adequate result. It is essential that health professionals understand the parasite elimination routes in order not to request inappropriate scans and thus generate erroneous results (Coura, 2013) . Mastering the foundation of parasitological methods allows for proper guidance in the form of collection and conservation of the fecal material, and enables the application of appropriate methods to assist in the diagnosis and confirmation of the clinical suspicion. The types of fecal analysis techniques requested by clinicians for parasitic infection can affect the detection of different evolutionary forms of the parasites, and thus the positivity of the test. The purpose of this study is to analyze the results of the general protocols utilized in the Laboratory of Parasitology at the Pedro Ernesto University Hospital (PEUH) in the State University of Rio de Janeiro (SURJ), with a view to verifying possible associations between the clinical indications provided by the hospital medical services and the tests requested by the physicians, and the results of the co-analytical tests for detection of intestinal parasites. (Fayer et al., 1999) , both preserved with SAF (Acetate Sodium, Acetic Acid and Formaldehyde) (Yang et al., 1977) .
METHODS
The qualitative variables were grouped and tabulated as follows: medical services (medical surgery, infectious and parasitic diseases, gastroenterology, pediatrics and rheumatology); clinical indications (anemia, diarrhea, abdominal pain, eosinophilia, routine tests, HTLV patients, HIV patients, parasitosis and transplantation investigation); types of tests requested: PSE, MIF, SAF, the latter included as subcategories, Wheatley Trichrome subcategories for the search for trophozoites, and Safranin-blue-Methylene for the coccidian investigation. A descriptive analysis based on the relative frequencies was performed to evaluate the percentage of fecal requests by medical services, as well as assessing the percentage of each test within these services. Statistical analysis was performed using the Stata/SE version 2.1 program and chi square x2 test to verify any association between the clinical indications and the positivity of parasitological tests. In addition Spearman's rank correlation coefficient, identified by the Greek letter ρ (rho), was evaluated to estimate, within each clinical indication, the association between coproparasitological results from 2009 to 2014.
RESULTS
In the temporal analysis, a sharp drop in the requests for PSE was noted. In 2009, there were 3,885 requests for PSE without preservative, declining continuously over the years. The remaining tests ordered such as MIF, SAF with its subgroups TW (Trichrome Wheatley) and SAM (Safraninblue methylene), remained constant throughout the period, as shown in Figure 1 . The most frequently requested test in all clinics is the PSE without preservative ranging from 44.2% to 69.9%, followed by MIF (43.9%-21.2%), Trichrome Wheatley (26.7% -0%) and Safranin-blue-Methylene (27.1% -0%), as in Figure 2 . Regarding the frequency of intestinal parasites observed in each health clinic in Figure 3 , in all clinics the detection of protozoa proved to be high, IPD (89%), gastroenterology (87%), surgical clinic (83%), pediatrics (79%) and rheumatology (73%). However, considering the helminths, this detection was lower: rheumatology (27%), pediatrics (21%), surgical clinic (17%), gastroenterology (13%) and IPD (11%). Table 1 .
Correlating clinical indications and positive coproparasitological tests, there is an association between these attributes (x2 = 157.935, p-value = 0.886) ( Table 2 ).
The Spearman Correlation Test for each clinical indication during the study period enabled the positivity evaluation among coproparasitological tests. According to the results in Table 2 , there was a strong positive and statistically significant association in clinical research indicating parasitosis among MIF tests with preservative and Trichrome Wheatley (ρ = 0.980). The MIF with preservative had a good association with EPF without preservative (ρ = 0.828), but they were not statistically significant. For the indication, abdominal pain and the EPF with no preservatives had a strong positive association with MIF with preservative (ρ = 0.897). Both tests have the same influence on the positivity of this condition. Other clinical indications such as anemia, surgery/transplant, diarrhea, HIV patients and eosinophilia, despite EPF tests (without preservative) and MIF (with preservative) presented a good association (ρ = 0.802), there being no significant association between tests. Regarding the coproparasitological analysis, the test most frequently requested was the EPF without preservative; it was indicated by the pediatric clinics (26%) and IPD (49%) as the first choice coproparasitological test The high negativity reported in this study raises some hypotheses to be considered, as for example, the fact that during the medical appointment, the clinicians request coproparasitological tests and also prescribe medication; this may cause false negative results. The literature indicates that drug therapies may interfere in the EPF results because some drugs, such as laxatives, hinder the recognition of the protozoa and lead to an underestimated prevalence of enteroparasites (Polman et al., 2015) .
The enteroparasitosis prevalence is related to poor sanitation, poor hygiene and poor quality in health care. Another hypothesis for the high negativity observed in our study, considering only the location under study, would be the high/average socioeconomic status of the population assisted by the hospital. Some studies mention an oscillation between positivity and negativity according to the region. Carrillo et al. (2005) We should take into account that the high negativity observed in this study may be justified by potential problems in the pre-analytical variables, such as appropriate sample preparation, storage and preservation of specimens submitted for diagnosis, permanent quality control of reagents, equipment monitoring, supervision and suitable training of technical staff, and use of procedure manuals.
In the parasitological examination of feces, test repetition with a different sample is recommended in the case of a negative result (Neves, 2011) . The World Health Organization (WHO) determines the reading of three slides for each parasitological sample. This decreases the possibility of negative results, especially when there is concentration of the analyzed samples. It is emphasized that each technique is specific to detect certain parameters. Thus, an association between the techniques increases the reliability of the results, and at least three methods are recommended in the EPF (Coura, 2013) .
Detection and identification of intestinal parasites are in direct relation to the quality of the sample delivered to the laboratory (Souza & Amor, 2010) . Based on the results, there is some unreliability in the type of parasitological technique, due to the fact that the most frequently used technique is the EPF without preservative, which may lead to an increase in the false-negative results. As highlighted by Coura (2013) and Neves et al. (2011) , this method is mainly suitable for the investigation for Schistosoma mansoni eggs, and eggs and larvae of other helminths; however it presents limited or no relevance to the search of Enterobius vermicularis eggs, and protozoan cysts and oocysts.
There is no method able to diagnose all parasitic forms at the same time. Some methods are more general, easy to perform, inexpensive, and routinely used, allowing diagnosis of multiple intestinal parasites. However, the use of specific techniques in the laboratory routine is critical and contributes to the reduction of false-negative results, since some species of parasites are only evidenced by special techniques. An isolated test in which the result is negative should not be conclusive.
Explanation by the professionals to the population is necessary in order to have quality samples in the laboratory (Neves et al., 2011) .
Considering the results obtained in this study, the high negativity may be influenced by the fact that the medical requests are not suitable for the research. Some studies have shown that the clinical requisition is an important tool and serves as a means of communication between clinicians and laboratory (Bates & Gawande, 2003; Laposata et al., 2004; Fernandez et al., 2015) .
A survey conducted on the medical expertise in the parasitology area showed that, even when there is proper diagnostic suspicion of the disease, failures might occur in the process. This usually happens due to the lack of laboratory tests for the disease. Most interviewees (60.2%) think that laboratories are able to detect the parasite on a routine parasitological feces test, without a doctor's request for a specific investigation. In fact, no investigation for any parasite that has not been previously requested by the doctor is performed (Mezzari et al., 2002 ).
Laboratory identification is important, not only to establish the diagnosis, but also to adjust epidemiological and public health programs, especially considering that parasites are a public health problem both in developed and developing countries (Hotez et al., 2008) .
Enteroparasitosis have a spectrum of clinical manifestations, ranging from asymptomatic cases to mild and severe forms. In the most common presentation, there are unspecific symptoms such as anorexia, anemia, irritability, sleep disorders, nausea, vomiting, abdominal pain and diarrhea. The severe cases occur in increased parasite load, immune-compromised and malnourished patients. Among the associations between the clinical indications and coproparasitological examinations requested by the medical services, significant association were detected between parasite investigation and MIF and Trichrome Wheatley tests, both with similar positivity. A significant association was found in abdominal pain: EPF without preservative and MIF, both also with comparable positivity.
Knowledge of parasitic infections becomes an essential tool for the diagnosis of intestinal parasites in order to provide appropriate patient care. This study evidenced a decrease in the requests for coproparasitological exams along the years, due to the advance of techniques in molecular biology and immunology. Coproparasitological analyses are becoming second choice tests usually being replaced by a more advanced technique.
Among the coproparasitological analyses performed by the Laboratory of Parasitology at HUPE/UERJ, the EPF without preservative is the most requested by clinicians, because the test is practical, fast and inexpensive. However, efficiency and increased sensitivity and specificity require the combination of this exam with other specific diagnostic methods for the detection of protozoa and helminths.
The data reported here could be useful to clinicians, in order to increase their attention during anamnesis and clinical indications before ordering the tests for patients with suspected intestinal parasites. The information provided by clinicians is extremely important for a reliable diagnosis. The pre-analytical variables are important in preventing false negative results. In addition, regarding the high negativity, we believe that the region where these patients come from is not endemic, presenting adequate sanitation and reasonable economic conditions. We can also attribute the high negativity to the initiation of therapy, before carrying out any coproparasitological tests, and thus increasing false negative results.
The symptoms are relatively mild or non-specific, which influences the particular nature of the clinical indication. The long incubation periods and the lack of adequate laboratory methods contribute to underestimate the prevalence of enteroparasitosis. This study might also be useful for parasitologists in order to obtain adequate information and plan the implementation of appropriate tools to provide an accurate laboratory diagnosis of parasitic infections.
